A colorimetric method is described for the measurement of serum lactic dehydrogenase (LDH) activity. The method employs phenazine methosulfate to mediate electron transfer between reduced diphosphopyridinenucleotide and 2,6-dichloroindophenol,and allows continuous measurement of the reaction rate in the direction lactate to pyruvate. The LDH of a number of normal and pathologic sera was measuredby the present method and by the ultraviolet spectrophotometric method. Agreement between the two methods is good.
The reduced DPN formed in Reaction 1 is reoxidized by PMS (Reaction 2) to give DPN, which is free to participate in Reaction 1 again. The reduced PMS formed is reoxidized by DCIP (Reaction 3) which loses its blue color as it is reduced. The level of the various reactants is so adjusted that the over-all rate of reduction of DCIP is a function of the amount of LDH added. Semicarbazide is added to the reaction mixture to trap pyruvate formed in Reaction 1 (2) , and thus force all three coupled reactions to completion.
The rate of decolorization of DOIP is measured at its absorption maximum (600mg). ter is allowed a warm-up period of about 30 mm., temperature change during the period of measurement (3#{189} mm.) in the Coleman, Jr. instrument does not exceed 1#{176}.
Methods

Reagents
Assay Procedure
The following solutions are pipetted into cuvettes: 3.0 ml. of phosphate buffer, 0.5 ml. of lithium lactate, 0.4 ml. of DPN, 0.6 ml. of water, and 0.4 ml. of DCIP. 
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from the water bath and 0.6 ml. of semicarbazide, 0.2 ml. of serum, and 0.3 ml. of PMS are added in order. The cuvette is shaken rapidly and placed in the spectrophotometer (600 mjL), which has been previously zeroed against water.
The initial reading is taken after 30 sec.,* and readings are taken at successive 30-sec. intervals for 180 sec.
A blank in which 0.2 ml. of water replaces serum is run with each set of assays to correct for nonenzymatic reduction of DCIP. The reaction mixtures may be made up through addition of DCIP and incubated at 30#{176} for an hour or more without affecting the results.
However, the semicarbazide should be added no more than 1 min. before readings are begun (because of the above-mentioned nonenzymatic reduction).
No other special precautions are necessary except, as mentioned, protection of the PMS from unnecessary exposure to light.
The final volume of reaction mixture is 6.0 ml. for the standard Coleman cuvettes.
For cuvettes. of smaller volume the quantities of solutions may be reduced proportionately.
Calculation of Results
A unit of serum LDH activity may be defined as the amount of Fig. 3 . The calculated optimum is shifted slightly depending on the time interval chosen for calculation. This is a reflection of the fact that at pH values below about 7.8 the rate of reduction of DCIP remains linear for a longer period.
Measurement of LDH by the UltravioletMethod
At the higher pH values tested the activity decreases rapidly.
The pH selected (7.6) probably increases the precision of the assay somewhat by allowing calculation of the rate for 3 mm. rather than for a shorter period. The optima shown probably do not represent the pH optima of serum LDH, which has been reported to be higher (7), but rather the optimum p11 values for electron transfer by PMS in this system. LDH values for a number of normal and pathologic sera estimated by the ultraviolet method and by the present method are shown in Table 1 . The rate of lactic acid oxidation, which is equivalent on a molar basis to DPNH formed or to DCIP reduced, is higher by a factor of 1.20 in the PMS method than in the TJV method as might be expected, since in the former system the reaction is "pulled" by the continuous reoxidation of DPNH. When the results for the two methods are compared, taking the difference in turnover rates into consideration, the values are in close agreement over the range of LDH activities measured. The PMS assay is approximately 2#{189} times as sensitive as the 1IJV method, as indicated by the relative optical density changes obtained.
Discussion
The advantages of measuring the LDH reaction in the direction lactate to pyruvate by a method which allows continuous measurement of the reaction rate have been pointed out by Thiers and Vallee (8) . Previously, the only widely used method which had these advantages was the ultraviolet spectropliotometric method. The present method offers them also and has several advantages over the ultraviolet method: (1) an ultraviolet spectrophotometer is not required, allowing use of any standard laboratory spectrophotometer or colorimeter;
(2) this method is more sensitive than the ultraviolet method; (3) certain substances in serum which interfere with the ultraviolet method do not affect the present method (We have, for example, successfully measured LDH by the present method in highly lipemic serum which gave unreproducible results by the ultraviolet method.); (4) the presence in serum of ultraviolet-absorbing materials will not invalidate the present method.
A colorimetric LDH method similar to the present one has been briefly described by Teller (9). His method, which presumably would give results comparable with those obtained by the present method, employs diaphorase to mediate electron transfer between reduced DPN and DCIP. In our experience PMS is more satisfactory because of the expense of commercial preparations of diaphorase, the variation found in their activity, and the problems (lability, etc.) generally attendant on the use of enzymes as reagents.
